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^W^i W a] 4^(nanowire)# 4*SH nflT=x^ 

ojsj^. a. fi1 ^ > ^ q-i^ A>-g-#o.s*? f nflH^ 

Tof MS)*H °l-8-*Kf oj-g.^ - fl- ^o] sa^j ^4. 

#7] ^&°\) 1000 W ^ £±r *\sL<>\ £ 

£ 1 
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^^A, 



42-4 




1020040017901 



^r±&o) eflcl^ fc^/o^ ^{ NAN 0WIRE ASSISTED 

LASER DES0RPTI0N/I0NIZATI0N MASS SPECTROMETRIC ANALYSIS} 



[5= £3 QTftlt ^] 

£ W ■& (a)fe Zn0 4^ tg^ m 0]1 . m 

*^7l A]S ^^O,] b]^^ j^-^ 4^01J7, ( b )4 (C)fe M .^ ol 

£ 2^ ZnO M-ic^^r a] 5. &o] S flo];^j Jp: «^ 3q H# 

£ £ ^<*H ^<a?l]^^ ZnO M-ic-ii ^6)] 44 0.13, 0.25, 
0.50, 1.0mg/m^ 7^ ^^.a^ 

£ 4fe £ ^ Zn0 q-i^j ^ 44 0 .25, 0.50, 

1.0mg/m^ ^£5. ^ l-aj-JE, 

£ 5tt £ IJ-^H ZnO, SiC, Sn0 2 , GaN M-ic*i ^^ffl^-g- ^« 

0.5mg/ml ^Aiofl^^^o] ^ig^^ 
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<7> <JE^£] JfM W ^f-M ^> 

<8> 1 : 3*11* 2 : Bf3I* 

<9> 3: 71* 4: ^ 

:10> £ ^£ iLS* **H*I i^7°l^- ^& A A U°?H *tt ^J — 

^S^*! a] SI- ^ ^ oj^-sj- M-^(nanowire)^: *l~g-3H ^flB^i 

cii> o.S ^^^7l (mass spectrometer)^ W^l €lMr ^*Hr £ 

^(mass-to-charge; m/z)-g- 

ZL^JL Al^l- ^7H> ^H3H 

*Hf ^ ^°1 £3?*| 544. 
<i2> *Jj^r ^4 ^ 71 tfl £t^# ^ 
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^-°-^r 3H*l# °l-g-*Rr ^^^^(MALDI-Tof Mass 

Spectroscopy: Matrix Assisted Laser Desorption Ionization Time of Flight Mass 
Spectroscopy; ^44 4WH , 0 Rtr 7] 7} 

7im, s h oi-g-EjjL sa4. °m 3H*i3 i44* w 

*f^4 *Kr ^ £ °]£3*-S- ^fe *flJ!L^» 300 

(kDa)^ ul£4 1^3 ^HH 71-^^-4. atr, ^H7> ^4 

(femtomole) ^3 7>^H , M^r^r *Hr ^rW>) 

Szj-q-^ ^oj ^7-]^ ^#0} ^-f^JE ^o] 7>^}4. 

^» 014^ 4^-4 AlS 32f^o] 

^4 4^5)- £ TiflB^^ H^-AS. AlS 

7} I^H-grSl- €4. ^#3*1 ^W^l^r A]S.7> 431*4 

-f «o]] £3j-§>^ A]7j ^ ^jsL 4^ ^^o. + 5^4- 

^4, ^"71 -^-§-^4 *flB^# 4-§-*H 

tt/°lM ^>7l ufl€-6fl A]S.o] ^jgofl 0 ]£r3H *flH^ #^ ^ 

o] pflH^iS. A>-g-E|^ ^Sl^Knicotinic 
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acid), 7}H^Kcinnamic acid), 2,5-dihydroxybenzoic acid 3-0] , a]^ v y 

B^^fe 3H43 oflui^l- ^ ^°l^(proton)^- 1H344 a]^ 

^4^ °-^4 4^, c]^. X\f]^ ^ 01 0.4, ^44 ol^- 

51- $£4 ^4. 444, 4^1 3f"4 nflS^ 4^4] 

W 3^ 4*<H4 4 £4 #44 *llH^4 nflH^i ^-^1-61 4^£-^ 

34) 444711 sH, 1000 ^ £4^ ^ ^ £4«im oi-g-oi ^ 
44. 

2^, pflB^^ 4*<H 44 01^.5). C^«L 7 ]. 

^B^^ A^o] £t# 4 5. 4^1 44 4^-4 ^o. H^ 0 -| 

[G. Suizdak, 1. Ion sources and sample introduction, In: Mass spectroscopy 
for biotechnology, Acederaic press, 1996, pl3 . 

3^4, 44 4^ AlJL §al 4^ ^4 «?H4*r 144 £ 
^7} jlH^l $6} %}o]Z\7} ^44^ 4^oll 44 Bflol^ofl fcj^S^ A^ 

<#o) 4V0144. 44^ f ^ 4^4^ 4^44 ^ fl^bfl eiH^!- 

^444 44» ^E)^r4. ^ ^4^0.^ 

£44^4 4^ 4^-#4 43 ^4 4^ ¥44^1- 4^-44 

44 Sirir4( internal standard)^ <|34 4#S ^"444 ^4B^^r =^44^ 
4^4 4^4 44[M. J. Kang, E. Heinzle, Rapid Communications in Mass 
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Spectrometry, 15 (2001) 1327-1333. . o]^ o]-g-§]-^ 

£ ^4°] ^ o. xj^o} ^ 0^4. 

gjr ^ tj^Qjog MSrDesorption Ionization on Silicon Mass 

Spectroscopy; 4 iis} ^^-)7 r ^^o s ^ 

^"-^ ^^^-i: ^<LsL 4-§-^H *fli=^ $o] ^£-4^ ^irRr # 

W, eMjls W ^B^£ ^71 i^l^AS. ^ 

*H, 4^ 35=4 ^Sj-JEI- at^H 3 0.^7]- 7}^t> ^.o^ <£3^ 5^4. 
4^6)1 4^ ^B]^ 4&7}*lS eflo]^ ^ui^l- ^ 

*H o] W# 0^0.7]- 7A ^ ^£)4 ; W /ol^ 7 ]- 7}^}S. 

¥ ttWr 33= *4Jtf ^ flfc 303. sa4[Ji ffel; j M> 

Burlak, G. Suizdak, Nature, 399 (1999) 243-246; W. G. Lewis, Z. Shen, M. G. 
Finn, G. Suizdak, International Journal of Mass spectrometry, 226 (2003) 107- 
116; ^16,288,390 Bl 

4Wi a1s*<sh 4^ ^1^-7)1 mis. 134 H7l# 

2* ol*S i - 2 3^ ^g* ^o. ^ ^7^4. 
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5E1t>, ?}^%}7] xrfl^-ofl Als6fl ^ pjj-jj^ 

7> ^4. 



4eM, #714 ^ M^^- *fl:gs>7l 

71^ 4^ A>^fe. re^li AlSf JL^^ - oXji 3,A}S\^ X\g_6\) ^ 

^(nanowire)^r *}~g-3H *fl^^ -g-^ &o]s. ^w.^ ^ ^ 



Aj- 7 )^ m*}7) m % % ^hs, efloj^i- oimxi^o 

^<?M: ^]7]--t ^ ^ ^JE^j g:i=. til-r^j ^ o^o]] 4^ 

M-^Cnanowire)^ 4^ ^(spot)^ 3^*1 5^ 4314; £ 

ifltfo] 5)^ *4J«. =£ W a ]S# # 7 ] 4^ ^ofl 3 7d 

SA]^ ^5). 4^ #7]14; ###E|HH A] S7 > 4^i £33. £ Aj.7] 
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4^ ^%*\] 5i]oi^# s^-sh ^fl °1N41- ^dftAS.^ a] 

JL» ^ o)4-$ X\f}^ ^-X\6\] % 7 ] 71* ^l7Mtl #3HH °1 

s^h £ 4€- ^H^, 3H*1» °H44€ilS 

°i£a* iwi 

4^ M-iz^^r 4^ suspension) 4- ^l2^}fe # 

*H4l ^ flfe #51*11 #51*11 7l# ^ A}^ <3<*H ^-71 

4i^d ^ 4^Aj ^(islet)^- ^^^l7lfe #7114; 

^£A]o] tflAj-oj #7] 4^ A tH 3 £ 

2^ 433* «Rr #314; #°*H-3HH *ls.7> 4i^H W € ^-71 

M-ic^l Ajofl 3H*|» 2:A}-SH 4^^ f-sfl ^41- ^£.6]] ^^O.^ A^L 
1- ^ ^ o}^ X\f}^ ^X\6\] 71* Aj-ofl «?]7H^1 Aj-Bflo]]^ o]£ 

sl- € #b]3 ^3^^ #7)1;!- SE^-sRr 3^ ^4. 

SE*V, £ S 4^ ^aH5L, efloj^l- 6fli,-)^^o.s. ^ a] ^ 

^/o^ 1^1 9X°]*\, 

4^ 4^4 ^£4^1 ^ S^-tb Al^-g-^ 

# 4^ Ai^^ ^la&sRr #7il4; #SMr ?17>1- ^ #5L^1 

SEtt #J£*)1 7l* Aj-o] c^^ojl 4I-7I 4^ A-l^^^ ^ ^SA]^ 

4^ ^ °H ^ 4W € Ais7> a~t€ 4^ ^ ^^ai^i^ #7114; 
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#°*MHo]]^ 4^ ^o]] z]}o)z]w, 4^-i- ^fl iH^l* ^m^l 

^l^f-AS^ Al^f ^ O)^ ^X)o]] #7] o^A) 

?1 ^WH °1^4 ^ l-s]^ ^£^*Kr 431 £f^Kr ^ 

as tr4. 
£4. 

< 30 > £ ^tg £ 7 jS 4^^ tflAlo]] J7^f 

43 3H*l£] ^ls^l Jl4^as ^4^4 Aisi- ^ oj-^s). 

*l7]fe 4^(nanowire)# °l-g-«H *flB^i -§-<2} a]^ ^^.g- ^ 

*m ^ 4ic^ol z] ]o)^ iJ-^/o]^ ^ (NADI 

MS:Nanowire Assisted Laser Desorpt ion/ Ionization Mass Spectrometry Analysis; 

4^4 e^so-a- *D*$4. 

<31> olsj^j- £ ^o] o_] ^Alejjl. 4^-4 ^-4. 

<32> ^ Hi^l) 431^.4, 7 }^o) igt\ ^6fl A}-g-:§ ^ ^ <g 

<*6\) p)^ 4^^ A^Al^ 4^ ^( spot )^. %S£X\%t±, Cr] 7 ] 

4, o]7l-l: *r 5^ SE^ l&Eaj) A>-g-^4. 

Jl, 4^-id^ 500nm °1^H1 ^^7} 10 o]#o] ^^7]- ^o] 4^ 

3*r4, °H 500nml- ^44tt 4^# ^^17]^ ^-f S4E)^ 

f^Kr ^ ^ <«43 4s ifl ^47l <H3£ 
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ol^o] oiiu)^i- ^44^ <^141- it^AS ^^>7l <^4^ ^^7} SW, 
W^l &4. 4^^-S.Sr -giW-a- ^ Ajr^-i-, 4 

Is)-!-, <eis}-# ^ Hl^aj-l- 1&E*|| 4^1 ^ ^ 

4^1 °1 A^J-^ S i^-O] t^^. A -| S1 . Tg-^V ^ ol^s)- 

^£4i -fr-g-44. 

<33> 4^Ajoj Aj^ Jf^] Tgv)d))X\ A}-g-^ ^4 O] 

-g-^H tflAj-o] 5)^ £41-8: Sf-^ 4i^H ^^h€ <t 5as. 

fl^Ai^ji, on- 2s*H ai^i- ^3H?14. o^H, <*4, 

^4^4 4^ £4#S ^*H, <^ ^5L» 10 ^5^4 ol^T-o. 

S ^JL, °H Aj-7] *| S ifl £41^1 ^-£1- 1 o]§} 7 > §til§H £ 

<34> 4^4 ojo]j 1^5)-^ Al^7> ^l^T <£^9± £4 ^ 

*<H4 4-6-4^ 7l7]4 ^^IHH, ^71 4^ ^1 ^1 ^ ♦ 24*1 

^ 4^-* W ^ o]^g}-Al7l^ ^AHl Aj-7] 7]^ Aj-ofl <?17M7J 

o]^s)- ^ ^£4^4. °H, 4^# M °11447> 

^7i^# 4°h 7H^i ^7i^H €4 ^^as 01^4^4 
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<35> -g- ^r§5] 4^ 44 <« 4^4 ^-4. 

<36> ^ M #7)15.4, ±^ 71^] 4^4 n]^-^ uj-^^. ^^1^1 4^- o] 

M-ic^l-i- 44^4 ^-^"Sl-JL, ^1 £^4 4^1^ IIH 7>^tb -g-^, 

^ 4^ *m*H 42} f^4 714 *r-M ^ ^4 4ii^l ^ 

i?I4, 4^4^- 444?1 44M4, 4^4^ 7l 
4^ ^H4 -g-^ v)W i#^r ^ 7}^H 4ic^^r 

71^o.^b1 ^el4^ as^I ^4 -g-oJH 4^01 ^4 4^4 ^ 

€^■1: *)1S4tt 4°1 7^*1-4. SE^r, 4^# W4?l 7l4i4 4^# 

i32fl| (scratching)^ -f ^>H1 AlHI -§-^ ^f"*H 4^ #^7 r 7> 

q-^j 4^ffl^ ^is^ 4£ ^4 7^44. ^44, 44 H 

^4^51 Hj-^i). P }|7HI, 4-ic^^r 4# 500nm o^H 4^]7> 10 ol44 ^ 

^ 4-§-*r^- 4°1 4^^1-4. SE^b, 4^4°-^ ^sl€-# s.^ 44 

^r, W, ^4#, 44# ^ 4^5f# 4^4 4^ ^ 444 ^ 

4-g-^4. 

:37 > 71^4 W 4-§-€ ^ 444 4^4 ^^o]i 44 4^ 

4 4^4^r 4^4 7ds44 4^4 4^ ^^4?l4. <*)44, 44^ 

^°tH: ^]7>l- ^ €£^1 4^4 44# Af-g-^4. SE*)-, 44 4i: 

4 4£ 4^ 4^1^ 4^ 44 44^ £444 H.44^ ^o] 44 
7>^44. atr, 4^ ^4 Aist 1-4 4 01^.5). 4714 44^ 2- 

4^>4 4^ 3H44 4*11 4t]4 ¥444 44 4^£4i 
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-fr-g-^4. 

w-y-^^Tn} ^sHS 4t^d -S^l^l ^^-s}7fl 

£4. #7l Ais.^ ^4, ^ ^#5. ^#§H, h>W§}7]1^ 

O]^, Als.7> 7l^# ^3 Si 4 

-g-*Hr 7l7l^ ^#ElHH, #7] 4^ 3H*1» 2:4*H ^ 

^ ^ ^sM^ ^"71 71^ #<*fl #<?Mr ^7H?1 ^-EflS. *H o}^ 

^ ^^^4. °H, 4^^ ^ °H4^l7> AlS^ ^ 

*^Rr €*1 4°H 7H^i ^7l#i 4*fl €4 ^-^as ^1^]-^^ ^M-i- 

4-§-^, £ 1^4 se 4^ €4i* -M 1 ^}^ 4^-4 £4. 

^ «H ^ls^, 4^ p]^^. 4^^- a^aI^i 4^- oi 

4^}«-lr 4^14 £4*}^, 6 14 £4tb 4^*4- ^£^4 4#°1 
4^r £4## ^f-^H 4^ 4^«^ *H2i&4. 
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4 a] 5.7]- a^M ^-Efl^i ^^nffl^ *H^Kr ?H 7}^^>4. 5£^, 

q-^^r ^^-Al^l 7l^l^ i+it-a-i: ^HBfl^(scratching)-s-H ^S^S. £^ 

*H 7}^l-4. ^7l^ ( Aj-71 ^ 4i*H3 ^4 v}& 7 }7)£_, 4^ 

^£ 500nm tf^W 10 altfSl ^ Af-g-^ %o] vt}^^. 

H^T, M^O.^ c]-Oj A>3). 1 - | ;gSj-#, 0]2}-# 

^jl, ojnfl ^-7] A] 5 ifl ^£1- 1 o]^ 7 } S]HS $Wl^H 

< 42 > o]* j 7 )S,o) ^ ^6|| ^ 7 ]^o} ojo3ofl # 7 ] uf-^ 

A} A^^^ ^ #2:*]%, A]S7l- S"t^ M-i^Ai ^^A]7] 

Al^# A^tf. O^H, 71^ 6l7m =T 5^ ^ 

^ T&Eafl 7l^# 3E*b, ^71 M-i^I ^^8: ^€^4 7l^r 

Aj^^ ojo^] «-A>A]^ ^A^Hr ^o] A]A| 7^§>4. 2^, $ 

Al^.1- ^ ^ oj^s}- Al7]7] ^-SH ^HWl SJtt ^A}^ 

<43> 4icAi4 7l^h# ^W^l ^ ^^A} A> 
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-g-^Rr 7}7}$ 4^^H4, %7] 4^# ^cfl 2A}fc»j X\g_^- # 

4 ^ ol^-sj-Al^l^ ^-71 7l^b Aj-of| °J7M^1 

€ £4## IWW. °H, 4^1^ ^fl i^^l7> AlS6|| ^ 

^ £ 0l^5|-7} ol^^Jl, ^-/O^* A]^7> 71^4 ^7]^ ^ 
*3*Kr €*1 4°H 4*fl*l ^7lM ^*fl ^ o]^]-^^ ^W^-g- 

^ sa>n £4. 

<44> £ ^4 2]- ^A|ofl ^^]A^ Z]}0)^ 2,A}ig X\6\)^ 4^0] $ 

fl-cfl 4^3 ifflH^ <>UM bflui^l- ^ 3H4» sa^h, ^71 

10" 16 torr °}-s}3. -SH ^a]^4. SEth 71* #4 # 

# ^17H^ 5000V ~ 30000V4 ^<?M; «?! 7}^5L, € £4l^- #^3 ^ 

4^o]l^ o]^ ^ rfl ^( m / z )^- ^^^7)1 44. 

<45> #^tr £ ^4 4^ nflH^ ^o] 4^o] ^1^>7|1 5)^- 2. 

^ o]^ ^ej^ 4^4 £o] Jit} #Afl*) ^ 014. 

<46> 4^^ *sH41- £4t eiM^l^M 41441- 7^ OJiL 

^(photon)^r *r SIM, °H 4^ ^ &i=. 

71144 (cavity) ^ SMl.J. Johnson, Heon-Jin Choi, K.P. Knutsen, 

R.D. Schaller, P. Yang, R.J. Saykally, "Single Gallium Nitride Nanowire 
Laser," Nature Materials, 1, 2, 106-110 (2002) . 44*1, 4^d£r 4 

JjMH 7H4fe 3M44 4144* 4*1) 3 £.3. f^-44 i4^ 
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(stimulated emission) ^4 i44l" 4£>D 444 ^ $14. 44 

4 ^ $XSL^, °H1 44 4^ l-^/ol ^ 6^4. 
< 47 > 4 4^14 ^i-g-si^ 4i=.4£ 4#°1 4^ a7l i #3«l7> €• 4^ 

^ (tip) 4^ 444 °l-¥-:n &4. °14 4£ 71443 

^^Kr 4*H4 7144 €4 4°H 47144- ^ 4^^ 

41 *ti-f ^ 47144 IW, 44 ^4 ^ 4714^ 4714 #4(field 

desorption)4 ^^-^ 4fi£| 44/°l£47 r 7>^*>7fl 44. 
<48> se4, 444 4£ 4^4 44^ 71443 bIM4# 2:44 nfl 4^ 

4 44<i **H*H ^14 4714^1 4^4 4^44[J. M. Bermond, M. 

Lenoir, J. P. Prulhiere, M. Drechsler, Sur. Sci . 42, 306 (1974) 4^] . o\ 

4£ 44^4 ^4 4714^1 M£ 4^4 ^1 # 4^-°11 44/°l^r 4#4 7 r ^4 

4 ^ 47l a^l 443^5. 4 £-3 44/°l£4» -§-°144 44. 
<49> 5E4, 47I4 44 4^4 444 7I443 2.^ 47l4°l 7H14 4 4t 

4 44i4 44^1 4#°1 1H44. °1 44 44 4#4 4^£) o^s^ 

-g-o]^] 44[y. E. Frankevich, J. Zhang, S. D. Friess, M. Dashtiev, R. 

Zenobi, Anal. Chem. 2003, 75, 6063 . 

<5o> 71^1 4-^4 4^4 °l-§-4 t=1^4 4^4 4s.-g.6n-a. ^ 
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■& 4^ ^ 4i^H ^ls^M* 3 *H) « 

S iSfloi^ofl Ai^ofl eflo]^ dim*]* 4 7^7) 

°H 1H7 0 1 Jl43 o.s ^1^4. 

s^h £ 4^ 43 ^§4 Aia ^ ifl^) a]s ££1- jiht]] 

*M 33^8* SL%m. ^, 4^# ^ 71 #6)1 ^rrflol ^ 

^ ^ 7l# Aj-ofl 4^4^ ^A^j- #3)0^ 4^^. ^Aj^fe ^ 

-f (4^ ^f- 7]^ $ *H f^O £ ^ nfl a^^g. 

^T<?1 Au» 4^3» ol -g.^ ^ ^ ojigoj sj^s. 

^^aL, AJ-71 7 l^oll 5(-^^(CVD)o11 ^ 500°C°\)*) SiCl 4 # *#*H €4$ 

41*8* ^ $14. a=fc, inN 4^^ ^^a]71^ Ajei^ 7l 

^ *2 4#£j ^^o] ^zj-^ji, Aj-71 7^6,, ^.^^(CVD)^ 

m 5001C*M InCl a g NH 3 » *#*H InN 4^# ^J^M ^ $14. HE] 

jl, 4icA]ol A^^ o^dl Ala* 4*14^ 7^ 4^ol A^ ^^o] fg Aj ^ 
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nfl^l ^1 a]^1 41^1 ^ 3*>€ ^l^l^l(cage) «H 4^°1 ^^-^ 

£7}^ ^o] 7}^*V ^/ol^7> ^ifLc^l ^jg^j 7}^f>\ 

4. 

4^ <w*Hr 4^°i 

JL^Kr *IM*1 nfl^-ol] ^c]^ 3.7) *M3. *]S.£\ JL^ o] 7 }^f 

§H 1~2^^1 5)1 O^-] SA>^.£ £-7}^ ^ol 7 >^*> Al^. ol^ 7 > °l^-<H*l7l 

71^ 4^ ^B]S£ A}-g- 7}^ 7^ A}^] ^^ 7 > & 

o] JL4^ AS 511 ol 7-1 oflui^l- ^f; ^ f-^ ^-g-^T^ *11^H 4*4. 

°14^ OT, XI^Rr 4^^ OT7°1£3- 3-f 4 

°cR> 4^^ A>^H AlS-Ofl 511 Ol 7-1 iuj^l- 

^ ^fl^M 7^1-4. 

7] ^ 4^ 4 £-^3 4^ *R>£ 

^dE^K^l ^7} &4. ^f, AjS-g-ofl^. ^<y-&>J/ 7d2:§Kr 4*<H 

A] Al^-g-oflol 4^ ^ofl °1^M1 3711- ^ 

£4. £ 1^1 4^ 44 ^-f 4^4i ?iH*l» 

AlSl 1^51- Al7l7l tcH^i 4^51 3.71 » ^ &4- 
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2^V, 43^ ^4-§-°l 4^3 ^Sl€-^r 4-2-^3 ^4 

rf.H7fl £ ^0])^^ -g-^-i- ol-g-^ ^-o 431-° 

SEfb, ^-f 4-$-^ Jl^I l^l^r 7 A^-£- a. 

&4. 

o^o] uftq A|~g--aH nflH^i -g^&W 7>^^# £.0)7) 

■&H, ZnO ^4 ^^S.* 4-&-*H ^4534. ZnO 4^# ^£ ^3 

s *Mg6|l i^B]^ ft^S <*«hg- ^ Aul- 2nm -f-^S ^ 4 

=f^4jL, ^>7l 71^1 i^H^CCVDH 500 "C^]^ ^H€^3. 

(diethylzinc)4 ^» ZnO 4^^" €*Hr 

43d^ £ 14 £°1 ^1^514. £ 5=^3: i£ 3*11 

2fe 4^^, H^^-S 3^r 7)#-Sr, £ 4tt 4^# ^-Bj-^fl 
4. 5E^, £ ( a )^r ZnO 4^ 3^*1*1 7l#4 °1» 

71 a]s 431^ Ji^^Hr (b)4 (Orr 4^°1 

#4^ ZnO 4^3 ^5"4#£ lOOnm, ^M^fe 3im, 4 ixio' 4 

42-21 



1020040017901 



i^}(NWs)/mm 2 S ^4^4^: *ll^:4$4. 4^ ^(4)5] 0.2mmS. ^ 

ol^i- fl-ft eflol^^ i^(4f- 0.2mmH ^aflfi] S 

4534. ^^Hfe ^ Bruker Daltonics4^ 5^#^]^37l- 4~§-£|&4. 

4*1^. 314(^4^ lou, Sigma Chemical Co., USA)4 ^-431?ll 
^(£-4*3= 588, Sigma Chemical Co., USAW 44 4-M&4. 
<59> ^4 £ 2^r ZnO 4^4 4^. 8M ^o)7>]6\) 2A}f ^ £4^ 5T13.1- 

ZL2fl^ol4. £ 2<*H4 iiol^ 44 ^ol ( ZnO 4^4^: 1000 ^ <>14 
3 £43= ^3H4 4^ £4^ 3)34 514^: Hi>-4 7}^o) ^ £4^ i£] 

hi- iH4?H £ «r &4. 

<60> £ 3^- ^qa^^^ ZnO 4^4 ^ 44 0.13, 0.25, 0.50, 

1.0mg/mES] ^-£1 7>4 ^ 4^£*!^ 4 44* 44^ 3H4. ZnO 

4^4 <WM 44£^M 7}^44^ 3^ 4 ^A^, 44^ 
4^4sl# w]5i4^ ^4<ffl?114^ £4^ 3i)^ ^oi4 ^431 «- 4 

4^ iL<^4. 

<6i> ^4 5. 4fe 44 -£-^4^ 4£: 4^4 44 0.25, 0.50, 1.0mg/m«4 

7>4 ^ 4^£4# 4 44* i^^M, ^4<3?1144^ ^4 447}4 
s. ^-£4 £4^ ^3 ^ 4°H ^43]7> $t|4# iL<^§4. 
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- ^£*H 7>^H, 2t> 7>^f-^ ^^4. wis* ^ 

^-t- CCA(Cholangiocarcinoma)# ^flH^^S. A]~g-^ ^-fofl-fe- CCA 4*11 -2)3.4 ^ 

E]H 5^371- S.^ <2<^O.M-, 1^ if A>-g-^l ^-fofl^. JL^r:o} A]iL 

4H£ 3^7} a pflH^i fflol 7)^°) =^ 4 

^ »]a]1£ a]^ ^^«.^o] ^-^gtf. 

4-* *H3£ ^e)$ o^o] 7flsl . + £ 7] ^ 

£ ^4^7 M-^^. Aj-g-^ ^o] 3 O. ^ 

^ 7^1-4. 4^- 1^ A}-g-^ 4icAj ^ ,g 

(bandgap)4 |E]Hf Af-g^ u] ^ig £tfls _ ^ 7 p=. ^ 

§4. 



[a 1] 



<64> 









ZnO 


3 ?. 




SiC 


?. 4 




Sn02 


3 fi 




GaN 






Si 


in 


7\^ 
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<65> £ ^^j^- 71$ |t]f °l-g-$ A] =-4f$ Bf^l 

4. °1 w o^# goLS. 7]§5] =4* 

&°] 1000 ^ ^tflo) *flH^ 2)3.^1 

<66> ^ ^-i- ^ £0] A] _g. 

-Sr ^O]^ 2:A>^^4 «^^Al7l7l ^(i s l et )^ ^T-fl E^^*] ^ 

^f^M ^^M, °1* ^-sfl ±l^Ma>£) <%?\7} ufll^ B}^(MTP 
plate, Bruker Co., Germany)^: *>-8-*|-£4. 431^1 <^^£ ^-g-«5fl 

>H^*S3 -g-nflj]- ^SEl^ q-i^ ^o] o]^*> ^^SH 3f^M 

afl^H ^7fl E^^ofl y o^^-S <?M3H Aj^g. ^A^ A ]7l 

^ o] yj-^ 0.5 Ajofl jj£. 

3^1*1 Als ^2^58^. «^ £ 5^ ^1H^ ZnO, SiC, Sn0 2 , 

GaN t+ic-id a^^o] Aj-g-sj^t].. olnfl, 7 )^o]) q= 500 o NWs/mm 2 ^ ^ 

£5 ^^A]7J q-icA} ^(l}^A^ A^A^ 7 ]&$ ^>g. ^JL ^4 

» 7>*H ^.^A]^ 0.5^ Aj-7] ^-^4 ^^71- M-i^Aj A^^ 
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£ 5fe #7l vil 4^4^" 4^H £4^ iL 

o^^ji sat}. ^-7i 4^4 4# °s^7> 4314011 

^, ^Ejco] ^<a^ #4 (€-4^1014, Sigma Chemical Co., USA)^ 0.5mg/m^^l 

^12:§H 4 4^4 A tH 10/^4 7>4 ^ ^*\)*\ 42^M4. 1^ 

^ ^ Bruker Daltonics43 2l# s ^3 4~8-*H ^r*34$4. 

4^ 4^5. 4«ll 4-$-^ Mr°l 47-^1 l^lxr 

£.JLS\o] SX°] 4#44 4^ 4^€" T-114^ E}7jl^ 0>H^ Aj-g-*} 

<*j ^7fls i43^ n^-g-jis 4-§-44. ^ S H4 44 £°1 4 

i^4# 4-§-4 444£ 4-§-°l 7>^*H a^-oi -g-o]^- ^ oi-q^ tfl 7 l 

f"*H #71 iL^oj -g-ol^ #^o] IE4, 4^4^ 71^ A>-g- 

$ £ Bf7ji^ ^-f 4-g-«v * 3^ 4*14^ #4 *H4-§-°l 7}^ 

44. ^14^ ^3 4^ 4-§-4 4^-g- 444£ 4^ 4^ 

o] $^>4. 444, 4^ 4-S-4 4£^-8- 444^ M 4-§- 

^ 31 7] €4. 44, 4^4# 4-B-4 431451 ^-f 71$ ^ 43144 
fHHs oi^hs^ 4^, 4^m ^ £43 ^ 434 ^ *114-g-°l 7>^ 
44. 

^44 £ 6^r ZnO 4^4 ^ 105)4 ^ 7fl4-§- ^ 0.5mgM ^ 

^4^71144(^:4^1014, Sigma Chemical Co., USA)^| 44£^ £*34 4 

4# 444 3H4. °1^4 44^ 4^ ^4 4^4 ^ ^4-§-°l 
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£ °^f^4. 

^l^^cr) igv] 7}%°\] ^-f *}5. ^7]- ^o]^ 6fl^^ 

# Jl4^ 0 S ^ ^ 4, ^11" ^l-g-^ 

7fl4-g-0] 7 }^*> ^ 43I3 ZLtflS. ol-g-*}^ ^& A A S4» 

<>14, £ 4^- 4^1^ ^/oi^ 
-M^Hl* -i^43M=- 4. °1 -H4°H £ ^-4 t^^s. 

4^4. 

fr Tgoj] ^5E)E^ f^AS Au# 2nm ^445^4. 

°H, °l-g-*H ^43^ 4# 200^ °14^ ^ 

4. o]* ; #71 7W1 44^4^(cvdH si^fi 500°ci4 Sici 4 » ^ 

$14. 4-§-€ 4^^ 5jan, 4#£ lOOnm, 4 1.8 xio' 

NWs/mmS. ^4^1^: ^4534. £°1 4^^ ^344^1 4^ ^ 
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Bruker Daltonics4^ ^#^^31- W^JI, 3*l|SSr ¥ 7}*1 ^EjH 
(o>^^.^a14 ^^^11^)7} 4^ 0.2mmS all 

^^o] o]^^ Jfl-ft ^t\^\ Z%o]z]o) Qa§ 0.2mmH 3*113 4 

oj^s). <$o] 0^4 ^^6] 7^ E s ^4. 34^4 M-t^l 3 

^l^H ^ ^^=^71 3*H*£- ^-fife iH^i SI ^1 



7]^-o) ^. Tgo)] ^TjjE^ Au» 2nm ^1^ ^^31, # 

7l 7}&°)} CVDi 5l§fl 500 °C °1H InCls^l- NH 3 » InN ^i^d^r ^^1^4. 

^71 7l^ o]iH S ^ o^ofl lO^Tj 2^4* 7>^H 71 JfrOgJ^ 

^5fl3 pflB^^ tflAl a>^H ^r^^7l ^ ^71 

f^°l S-°l^ °l-8-*M M-i^ -M^^-a- ^ °St1 ^ 
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i£ofl q-i^ ^(islet)^ 45$4. <W, ^H]« 

<76> ^AHl 3 . A>-g-^ ^^-g-^ ^# 

<77> 14 ^ 4^°1 E]-^|6(| ^ -g-^^T 7>§> 

^ 14# ^ 37°c^l Ibgr^i sHHM-asM 4^# ^Hl # 

£ JL7$S\5m ^$4. ZL^JL, 4^ 431^ ^3 oJ H #7} ZL^^M 

^4. B^ %^17> £^ 

^ 4i^H 4-§-°] ^45^ $ 4^ 4« 

rf-o]- ^-^-^tiV-§- ^ *H7M$f4. <W, ^# 4-§-*H 

4^ 4f-4 ^€-^1 ^-t#^ 3*8=°1 7Hr^g- 4<?14534. 

°14 ^£ y o>^^-S 4^ 43!^ 4-B-^ DNA4^1 ^"t ^ DNA 4 RNA 

(ligand)4 el ^b] (receptor)^ ^ft^-i-^ ^#oj 7>^>4. 

3:41 

<?8> 44 -S- 4^ 4^°1 ^-3:4 SlM*l i^V 
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U"lH ^1^1- JL^^r ^ 5tU 2:^^ X\S_6\) $)o]z]6) 

<W*1# Ji4 Jl4^^ ^W^a} ^ a]^ 

(nanowire)4- ^flH^i -g-^ &<>lJE a]^ ^^a^ ^ 

<79> ^, £ l^H^ ^714 ^ ^±#-jr Af-g-f- O.S^ , nflH^i $M A^ 

3 Jl4^^S ^ &U>.^, 71$ ^-s. ^^^^(MALDI-Tof MS) 

6fl^ ol-g.*K=. zinflS ol-g-^h ^ 5^4. 
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€^M: 9l?m ^ ^ ^£^1 SE^ fe^] 71^ #?fl£ <^o)l 4^ 
til Afl ^ 4ic^i(nanowire)# i^Aj ^( S pot)^r H^l^fe 

£^&qe\ tfl^-cl ^#4- Als.1- #7l i^ofl fl^j a1 

###1=1] 6)1*1 ^1^-7} q-ic^d^ ^ #71 uj-i^ ^o)l 5)1 7-11- 

aA>§>^ M-t^ ^-Sfl iH^l- AlS6fl ^^6.5.^ Ais# ^ Ol^-s). ai 
?1t7 ^AHl Aj-7] 7 ]^. Aj-o)] o]7M?l #EHH £ ^b}^ 

1- ^°.S- ^ q-^ol 5)1 o] 7l ^3V/°l^r5l- ^ 

2] 

#71 tg^A^l^ ^HlA], 71 500nm o]*H ^^7} 10 

°1#^1 M-^^^r ##^171^ ^ M-^cl eflolTl ^/o) 



42-30 



1020040017901 



3] 

^T°a #^f, ^1", g Hli^-f &5Lzl] ^ ^ 

^"71 ^*l?l*r #3HH, ^"71 3j o] 

[3^* 5] 

3^*8- 141 

^"71 ^32}-, ^-8-]-J17} ^fe ^S)^, ^"£1- 10 ^ 
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6] 

#7l A}s ifl ^#5] 1 oj^s. ^ ^ 43 O.S. «Hr 4 

t^^I eflol^ ^v/o]^ 

7] 

#7] EfloT^ S^H^r M-^^l ^fH 4^ ^7} 7]# ^) 4 

sis. 4^°! sH*l iH7°]£5]- 
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13 ^U" 9] 

rf^o| 4^^: thn-'ft 4^ ^(suspensions *ll^Hr # 

314; 

4^ ^^€^^r ^ islet )-fi- 3^*1 #7114; 

#<£#3H^ 4^-7} 4i^H W € #7l 4^4i ^1 ^H^* 

^A^H 4^A}^ ^ A] SI- #2}" ^ ol-gr^- A] 

71^ ^g-AH Aj-7] 7]^ Aj-ofl ^o^g. b| 7M 7j Aj-Bfli^ 4 ^#^r #^3 

^£^*Rr #31; 

10] 

3^ 9^1 flan, 

#71 4^4 Aj^^ ^^Rr #3H4, t|i,Ai^. ^#A17J 7^ fl^ 
Aj -g-«5fl iflofl ^ * 2^4» 7}^H 4^4^T 7l^S^-Bl ^Al^O.S^ 
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HI 

^-71 M-i^ ^lS^ #tH*1, M-^o.^ *]■§- 500nm 
12] 

W ^f, #3-1-, ^3-1-, £3-1- ^ *&£*fl # 

13] 

3^ EH] SX^*], 

%7] 4^ ^ ^^Rr ^HH, ^7l 4^ #71 7l^r 
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I^^J- 14] 
151 
16] 

$7] ^ l ^ ^ o S ^ q. 

bL#d\ iL2;^ 3H*1 ^/^l^ 
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IttV 17] 
18] 

3^ 9°fl £M^i, 
19] 

SIM <1M*14L2.S ^ ^1^1 ^/o]^ *J-*H $M*1, 

42-36 



1020040017901 



^^Bfll^ ^"7l 4lc^ ^H^* 4^4- -f--gfl iui^l- 

A^o)] #^0.3.#| OT" ^ <>1£3- ^]-7lfe f^>H ^-71 7^ ^SM" 

20] 

#7l i+MI ^^ffl^ *H2^1~b #3H*1, ^"71 M-^^-S.^ 500nm 
°1*H 10 ^1^0] t+ii^ A]~g-^ ^ §>fe ^-2: 

21] 

3^8- 19^1 &<H*1, 

#H ^r, ^t, £ wl^-i- #3^1 4^ ^ 
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22] 

19^ $X°]*\, 

I^T 1 * 23] 

19 SEfe 31^*8- 22^1 &<>H, 

24] 

3^*8- i9i &<>H, 
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25] 

13 26] 

3^ 19^1 SWi, 

I^T^ 27] 

3^*8- 19^1 
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2] 



4H- 



, . | l " 1 ! < t — 1 1 i ' -| " I — I — i '| i ' t—1 — I — ' 

o 200 am £00 iooo lax) woo law ia» 2000 
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H* *«. 1 TM ' i** 1 J** '"iM* ' i'iU ' lii* 



M MA MA TAA 



lk ' MA " ' 111* ' I** 



—! — i — I — i — r- 



[£ 4] 



/ 



i | , , . r . .- r ^.. T M- , H ' t 

u bog an ins izs its ins 'x 



lilBisly-*9S)(«U) 
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[5. 5] 



S 



'I ' 1 



il l , 1 



-1 1— —I 



[S. 6] 



OQQQ -| 



2000 - 



200 d(B 000 



10OO 1200 1«00 1600 



42-42 



